utilize a subclavian approach. His known anatomical problems increased the chances of cannula mal placement and his anticoagulation made inadvertent arterial puncture less desirable. We therefore elected to use realtime ultrasound guidance to assist with the procedure.
A real-time ultrasound was used (Site-Rite® 11, Dymax Corporation, Pittsburgh, PA) ( Figure 1 ). This is a portable machine which is supplied with two rechargeable Nickel Cadmium batteries that can be placed on a trolley or a stand such as that shown in Figure 1 . It is also supplied with two probes: one with a long focus probe (7.5 MHz) which scans to a depth \ I /0 FIGURE 1: Photograph of the real-time ultrasound scanner (Site-Rite 11) used for location of blood vessels. It is attached to a stand with a mounting (shown) for the probe. The top unit (with the screen) is detachable. of 4 cm, and a short focus probe (9.0 MHz) which scans to a depth of 2 cm'. Figure 2 shows a probe enclosed in a disposable sterile plastic sheath with sterile gel (supplied with the other disposables) applied to the tip of the probe. The sheath is secured to the probe and air bubbles between the tip of the probe and the sheath are carefully eliminated. The probe has a ridge on one of its two flat surfaces to which a disposable needle guide is attached (non-disposable needle guides are also available). An IS-gauge needle is then inserted through the needle guide and is so directed that it intersects the ultrasound plane at a depth of 1.5 cm below the skin surface.
FIGURE 2: Photograph of the assembled probe immediately prior to use in a sterile environment. The probe is enclosed in a sterile sheath with sterile gel and then secured, eliminating air bubbles between the tip of the probe and the sheath. A disposable sterile needle guide is then attached over the sheath to a ridge on the probe into which an IS-gauge Cook needle is inserted. The needle will intersect the ultrasound beam at a depth of 1.5 cm below the patient's skin. Figure 3 depicts the patient prepared and draped in the normal sterile fashion. The operator stands in the normal position with the ultrasound arranged for easy viewing during the procedure. More sterile gel is applied to the tip of the probe and/or the patient's skin to optimize the view obtained on the screen. A subclavicular approach is utilized here with the needle on the more caudad surface of the probe, such that the needle direction is cephalad to the clavicular-manubrial junction. Localization of the vessels can be performed prior to antiseptic preparation to locate the best side. In our'brief experience with the device, we have found that a slightly more medial approach affords the best views of the vessels, so that skin puncture occurs close to the junction of inner and middle thirds of the clavicle.
The resulting image of the subclavian artery and vein is shown in Figure 4 . In real time, the subclavian vein is usually more superficial, easily compressible with direct pressure applied by the probe of the device, and may show small oscillations (correlating to a CVP pressure trace). The artery is deeper (and to the right), Anaesthesia and Intensive Care, Vol. 23, No. 6, December /995 FIGURE 3: The patient has been prepared and draped in the normal sterile manner. The operator is using a subclavicular approach to the subclavian vein. Note that the probe is rotated so that the needle is on the inferior surface of the probe (closest to the skin of the patient) with the needle tip directed to a point slightly cephalad to the manubrial notch, This approach aims to puncture the subclavian vein as it passes over th'e ipsilateral first rib. More sterile gel is applied over the skin and/or the tip of the sheathed probe to optimize image ,quality on the screen.
I
FIGURE 4: The image as seen on the screen. The top of the screen is the patient's skin. The subclavian vein is central and transected by a series of dots which represent depth markings (0.5 cm intervals). This line also indicates the direction the needle will travel. The subclavian artery is deeper, to the right and pulsates.
pulsates in a normal arterial fashion and is less easily compressible. Also note the dotted line along the central vertical axis of the screen. These dots represent 0.5 cm intervals of depth and also serve to align the direction of the probe such that the seeker needle is directed to the appropriate vascular structure. In our case, the IS-gauge seeker needle was directed straight into the subclavian vein and catheterization proceeded without complications. A chest X-ray confirmed correct placement.
Although subclavian vein catheterization is more hazardous (reported incidence of complication up to 4.3070 with a single pass to 241170 with more than two passes') than other routes, it is better tolerated by patients for longterm venous access. Many experienced clinicians perform central venous access easily and without complication without the assistance of ultrasound. In fact, one study showed that identifying the subclavian vein with ultrasound and marking its position prior to insertion did not alter the complication rate as compared with the traditional approach2. However, it may be that real-time ultrasound during insertion will be useful where an increased level of confidence in performing this procedure is required, e.g. paediatric patients\ patients who are critically ill4, have known bleeding diatheses, or previously difficult access as well as teaching of residents and registrars. This technique does increase the average length of time required for simple central vein cannulation.
